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Abstract Of JP7233311 

PURPOSE:To obtain the subject composition useful for electronic/electrical parts, having improved flame retardance free from 
reduction in mechanical properties, heat resistance, water-vapor resistance, moldability and processability, thermal stability, etc.. 
by blending a thermoplastic polyester with a nitrogen-containing heterocyclic compound and a poly-functional group-containing 
compound. CONSTITUTIONrThis flame-retardant polyester resin composition is obtained by mixing (A) a thermoplastic polyester 
(PET. PBT. etc.) with (B) a nitrogen- containing heterocyclic compound of formula I (R<1> to R<3> each is H, amino, an aryl or a 
1-3C oxyalkyi) or formula II (R<4> to R<6> are each independently H, amino, an aryl or a 1-30 oxyallcyl) and (C) a compound 
containing two or more functional groups (a diepoxy compound or a carboxylic acid dianhydride). The blended amount of the 
component B Is 2-50wt.% based on the component A and that of the component C is 0.1 -50 pts.wt based on the component B. 
(D) 0-50wt.% based on the component A of a phosphorus-based flame-retardant can be added to the composition. A flame- 
retardant molding having excellent electrical properties, lubricating properties, flexibility, coiorability, surface smoothness and 
dyeablllty is obtained. 
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(criO. 5-1 Ox/m0fifct»5|e(7)tCO^tifA<feff 

[0 0 4 0] •tf^*:;m«mBaiC^t^1^(7)«l (fcit 20 

[004 1] mt^m&mt^^tWi^it^mtO'M^it 

Mztji:hZtf)m^Ll\ 30 

[0 0 4 2] ^fz. m^^mmtMm^Li^tK i^t 

[0 0 4 3] jSf£:££(d:€ES-C&^;!)<. ^jft(=]'.i:i'j[c< 

L^l^&l^^^i:l-li. »*L<li4 0-1 OOtSffilCilD 

[0 0 4 4] 4c«l§■el^3tfie»$2^iJ^^±^■r*^t^ 

^ (isAT. l"tgS^^^b^1^!l^tL^5) (C) \t. 
.y^^jg^^^fc^it^ (B) l-cfcoTH^tt-C, A^omm 40 

MttS. S7»1±. PlSlli. a^feii 

[0 0 4 5] I5fBttfeS##ib^Jt^ (C) li, 
^S^SI^ft^!^ (B) i:fSiBrSI147KUxxx;U (A) i: 

(A) ^vo-^^vm^mmAit-^m (b) 
[0 0 4 6] m^-Bm&^^it^^ (c) iifcit«»Bfig 50 
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h^j!j<»^L<. ^5^'>i!l1t^Ii5iib^J^ (B) tm^ 
Stt;K'JxXx;U (A) t<DtS^t4(0«^36^?»i:<lc» 

^Li^t(DtLxitii7f.^\^m. mmif^^m. -rvv7 
it. 5^^rtizi«#$tiri>rtcfc< 2«ui±^*tiT 

[0 0 4 7] l5SBtegSO»(!:LT(*, fjai(DC:<t< 2 
<aia±rfc*C(h*<#^':/^^^^iC^b^J|^ (B) 
nrSI147K'Jxxx;u (A) tcDlS^ttOj^^^bifiS^ST'fc 

[0 0 4 8] mntmm^^it^^ (o (D^^^snci: 
t'^^-jm^f/k^stAit'^i/^ (B) i5^um^mitff>'):L 

7.^)1 (A) a)^^1±0^;{)^b. 5^'^FfiA<1 0 0-10 
0 0SISa)t<DA<»^L<. ^fc. ft3ltt(7)^A^t>, ^ 
a-e<DttSA< 1 0 0 0 7K-f XjaTCDjatt:*fctt«ST'l» 

[0 0 4 9] ZCD^otjiit-^^iDm^m^^li^ts X 

TK^-i/g^^t-^^b^l^iiLTli. fci:it(ie7.:7xy 
-;i/AS[. e:7i-;i/i[. •7i/-iuy Tt^^'^^S. ;t< 

U V v;ux— r ;u. X u ^ v ^ u v;u?Jf <f 
0i/>/'J vi/;Mb^133>t»:i:\ K^»*!^S^^-r-6Hb^^ 
i: LX\t. fztKltmA^tfu;^*) V hK. 'J h 
^4^<i:<DM^ffi;k!|^S^2<lJii±:t-r-Sib^!^^fi:\ -< V 
'y7^'^-Vm^Mth\t^^t\^X\X. fztX\tyx=^ 

u>i;-rvi/7:^-h. h'j u>i?-r v•>7:^-h, •^■ 

:t^-^V^):ym^^ti>it^^tLX\t. fzt 
TiitZ, 2' - (1. 3-7x-U» 
4-tl-V/U» .2, 2' - (1, 4-'7x-U» 
X (2-:«-4^-9-yU» J5?<tf(De^:t+t^\/>^b#1^^C 

I S 7 X u > V -< y V 7 — h h ; u X > V V 7 

yUT^t K^^^t-T'&^b^l^^t LT(*. fc<t^(^i. 4- 
v7;Uxt K^>-lf>^f .i:(7)v7;U-rt Hb^1Sg/.Ci:\ 

*;u7fe:^e/;u«$^'rsib^1^t Lri*7^u:7ar;uK. 

V 3? X ymti E<n V* ;U7K >^ib^1^?^d: <t\ 7 v U vx 
iUS^^-r^^b'&il^i: Urii. fcih^lf h'JX7vU V 

'J - j8 - 7 V 'J v-;u :^ P e;i-:r— h if 07 v 'J 

[0 0 5 0] z+ibt^m^^ib^i^ (c) (Dfrta^^ 
':/3^^S^SS^b^i^ (B) ic^^r^i^fflSli. ^^vm 
la^JIS^b^^ (B) tDaill^f<!flCckoTtMJtt-S36<. 
^f^*>m«5^aS{b^tl (B) iz^^LTO. 1-5 0 



# 



( 8 ) 
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[005 1] :«:%QI±{4:(D^£$ji73iSlc%^$1ir'&ll^ 

*^?»$ijBT-r^i:. ^^^:^m^mm^it^^ (b) tttg 

a^Wlb^l^ (C) t<Di(&^^t>1ftLX{t. 

7 5 > • i/T X U- h (t * >M 2 mi^^ t (7)l§^^^ 

[0 0 5 2] *^Wll^ba^rli. ^ i^izt ctifzUmil 

(B) ti:4,(CU>^ltfi«^J (D) ^^ffltTtcfeL^o 

ib^i«B (c) fjv^ii^^j (D) t.^mmLfzit^i^ 

ii:<l=/\py>^IHSISi|^ffiffl1±-rf::. SS^Efll 
fe* y (£T $ -ti-ric-r ^-a: ;i i: a^-c # ^ <t L^ 5 

r12 0 

R"-to>-o-p 
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[0 0 5 3] frKU>^lt«S^ (D) tLTtt. 

L y L fc y L J^j: t ^ 4. -e <!: < Icfij® 

1^. 7^X7t-^:^-h^b^!^/d:i:a)W«|y>^^b^^$^l. -^f^ 
10 h^o 

[0 0 5 4] flSBUV^H^^ (D) (OMWmtLX 

^;uv:7x-;u7txx:7x— ;j-^5^;uv7x-;u7t^x 
:7x-h<fifto^/ y >Kxxx;b. ?Kyy>KT>^ 
--t^A. tK'j y >MT 5 h\ #y y ^K^T-e? 

(ii^ai-rs-iift^ (V) v^t>ii^^^5tm^^J>M 
x7.T;u&t*A<feife)H^o 
20 [0 0 5 5] firiBy >^lt^s^Jro^f*^T'4,. fiSu^ttsx^ 

SfeprM147KyxXx;U (A) (Oj^SSIt, ^1i^tiL^U 
<t^3B:f(Z)S6*^t», -teSC (V) : 
[0056] 

Hbi 5] 



,16 pI7 



(R")4 



(V) 



[005 7] {^tp^ R11, Rl2^ R13^ R14^ Rl5^ 

R^K R^8, R^K R2^ r22(±. 

*l3ttlLLT7KSfel^^^fctt-CH3 . -C2 H5 , -C 
3 H7. -CH (CH3 ) 2 . -C (CHs ) 3 Ui:<D 

^mm 1 - 4 <0T)\^^)\.m ; y ttitm^^^fci*- c h 

2 -CH2 CH2 -CH (CH3 ) CH2 
-C (CH3 ) 2 -^fifCDj^^lStl -SOT^U+bV 

-S-, -S02 -0-. -CO-tL<(±- 
N = N-r$>'Si2lia)l$^ll: kliO$y-r(i1(;)fiSI[$ 

^■r) -eaib^ti^^fis^y^Kxx^ju^^ff^LL^ 



40 



[0 0 5 8] Mie-fia^ (V) Rll. Rl5, R16^5 

i6 $ b lc<gSS614lz-r S C (t )!)<T' ^ * <!: U 5 b t 

[0 0 5 9] mti^^^) >mxX'r)\.OM:{^mtLX 
it. tztXit^ (VI): 
[0060] 

^it^ 6] 




Me I Me Me I Me 



■r^dnS^k^ (KT. RBXPi^^^) , it (VIII) : 
^® 0 Me 0 ^ 

Me O Me 0 

Me I Me Me I Me 



[006 1] /W Ka^y >t*x (v:7x-;u) 7t^X7 
x-h. n/;uvy— ;ue;^ (v:7x^;u) Tf^x^^x- 30 
ex3^xy-jbAex (v^uvyi.) 7t^x:7x-h 

Vjl-)i) 7t^x:7x— h>Eft'A<fcif bti-So z*tba)3 

(VI) - (VIII ) VTTit^H^it^^ti^ 

^'j'-jmmmm^it'^^ (b) tmmLtzit^iK -en 

fcl^|r±■r*^^-efc'5««W14a, iK/llt'ti: 

ju (A) (z-rctifcit«si4$ft4u, A^o. ^-tif^+vo) 40 

[0 0 6 2] ^^':;««3II^S^b^t) (B) fcj: 
I/t^S^^^b^l^!! (C) a)^^T*^5J)tCil«S1i$^J:3 

ztt<vt^fi<. $bizg>^ii^j5ij (D) tmmt^ 

[006 3] #^^>3ll«5l^«liC^k#!|^ (B) (DSftprffiii 50 



-^^^vs^n^iss^k^^ (B) omm (#?^*y^ 
@?^f^ic<i:orm^f'S)7!i<. sapr2iii^uxx7^;u (a) 

IZ^LT 2-5 0%^^^. »*L<I±5~40%. cfc 

y»^L<f±i o-3o%r'&*o 2%5i^j|it?i4ii«gii 

M^ffffftarai1i7tfJXXx;U (A) *3|E<7)1ft4A<«T-r 
[0 0 6 4] ^^&^)>^Umm (D) (DfJRpJfflliTK'JX 

x^ji (A) (zj^-r^^jDsii. it^t4(;)f^4^^;u. 
gv^n^^i (D) ^<D'):ym^'^^mu^iz^oxm 

tji^t^. gaqTMIiTKUXXxVU (A) ICJtLTO-5 0 
$f*U<(*2-30%. <*:y»^L<(i5- 
2 0%T'&^o UV^Hi^^J (D) (Di^i]DfiA<2%<^;y 
t'>^^L^(^^F,l^(Zli. ■^^•:;^^3^Il^^b^1^ (B) t 

mmt^ztiz^^x^c^f^m. ttsty-^. mmtan 

[0 0 6 5] ftiB'j^^injK^ (D) t-^^ymmmm 
^it^^ (B) i3cfci;itsgs#^<b^!i3!i (c) to>mm 
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m. m^^<Di^^\^^}u. ^)>mwtmm (d) ^o^jy 

^it^^ (B) t^^iS'^mm't^itii^ (C) 1 OOSH 
(cJ^LT. 'J>^li«S^ (D) *<»^L< 1*5-6 0 0 
fiU. $blC»^L<li2 0-2 0 0Sp-efe^o 'J>^ll 

IK^l (D) cD^«A<frlS©fflcfeyt'>ni:LMifcLM:: 
li. 'J>^lljKS9 (D) $^^^>3^^g^5IS<k^1^ 

(B) n^rs'^mm-^^it^^ (o t^ffl-r^i^^i^ 

[0 0 6 6] ^^-jm^mm^it^^ o) ts^xs'Mm 
^^mit^^ (c) t^)>mmmm (d) t^mmth 
ismtLxit. fztTiit'^^ym^mm^it^^ (b) 
fccki;t^s^=^<b^«3 (c) t')>jknm\ (d) i: 

(A) izm-^t^i^m. ^^-^mmm^^it^^ 
(b) . •Mmm-^^it^^ (c) . g^^it^m (d) 
fccfci;f^Pimti?K'jxxx;u (A) ^-fii}i^i-^/£fif 
(o^^A<&y. uv^^Jij^^j (D) 3&<«sr-ja(*a>(ife 

[0 0 6 7] ^^*>^«^^SC^b^!Kl (B) fc.fei;tfi6 

&^^it^^ (c) t >^itji8«ii (D) t$«ffflr«» 

(^fcL^0saRrMt^^uxxi^J^ ca) icj^-r^ii^^jco 

^ftSSADSIi, ^^^>l^«3^2IS<b^Jt3!i (b) t^^om 

!Sftprsii47Kuxxx;u (A) o>m^. nm^^^t^m 
w^147t<'jxxx;u (A) ic#-^-r-6<^ifcosii-v>^?^ 

^<b^1«i (B) fccfci;ftgS^^^b^1^ (c) t'jvm 
Hl^^ (D) ^(Z)^H-asJiDfi3i<fSipISI1i5K'Jxxx;u 

(A) tzS*Lrjf*L<l±7-7 0%. J:y»^L<(i 

1 5-5 0%r*&'i>o J'cffc. c(;)S(i. f5]^(7)it^Sj!)^ 
^5-S<;)lc^5^M<f^^*:/lfelSife^5«^b^1^ (B) 0^0 

mmm'p'j^mmm^ (d) 

li'>^i:l^s■efe^o ^^vmnLmm^it-^^ cb) fcct 
i;ttgs^w^b#4$3 (c) t^j^mmmm (d) oj^tf 

14 A^jif ^ L l^ U'<;u^-e^5J'& m ^ ti^i: < ^ rS] 
[0 0 6 8] iii±ir^st>r^Dimi47K'Jxx^;u 

(A) . ^^vrnmrnm^it^^ (B) . t^gs^^^b 
(c) fccfci;'j>5&it«i«ij (D) lzol^rs^9flLr 



( 10 ) 
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^^fl*)i^ffj»r-r'6t« fSiormii?K'jxxx;u (a) 
^^ym^mm^it^^ (B) fc.fcoii'figs^^^b^i^ 

(c) t(Dm^'^t>-\ttLX\t. 7K'Jx^u:^7^u:7^ 
h <!: > ^ 5 > • vTp? l^- hfc<*:i;x7K^ v^Mfili 

• vT5l U- hfc<*:i;^^;K*^!)e^r^fb^J^i:CDffi^^ 
-3 o%$^t^;t<'Jx^u>x^:7^ u-h^^a^<* 

-3 0%$#t;;K'Jx^u>xL/:7^ u-h^^S^i* 
• vT5?U-h*5c*:t;K^7Ki}^$^-r'5^b^ 

5 > • vT3t hfc.fcT;x;t?+v^l!|t(0|S§^^t3 

tb. 7K'j:^f^L/>"Tu::'^u-h<t7t^yxf^^>xU7 
^u-hi:(7)7 0/30 (fifitfc) L/> Kl^i: > 5 S 
> ■ i/T5tU-hfcJ:t;x7K4^v«iit<;)|§^^t)1±>S: 
20 t'tm^Ll\ 

[0 0 6 9] ^)>mmm^ (D) ^mmt^\t^i^\z\t 
(i:<ic-fl5s (V) VTTi^^^it^m ^mmL 

y X -;u7tvx ;7 X— h ^o)=e / u >K h 'j xxt^vu^*: 

^) ^mmLtzm^^tii^. mut^T^t^^^-Ht^mt: 
[0 0 7 0] ^n^om^mzit. i^^mzi^cx^ii^iz 

[00 7 1 ] :^^BM(Dmm\^mmf^mmtm^(oy3mv 

m^miz^^i^. mmm^xtixmnm^u $bizff 

40 ^^^^n^nm^t^m^tLxit. f^mofSi^^tiiP, 
xsiz^f-^mmmm^it^^ (b) ^tsgs^wib^i^ 

(C) t(7)^^^i^^il^^-<l^<!:l^5S*A^b. fSftoim 
1i;K'Jxx-r;U (A) <»: tt^S^^t^b^ifel (C) t^m 

[0 0 7 2] ^tz. ^f^m^t^it-^^ (C) 

vmrnm^^it-k^ (b) a)s®«!is$(Tni:ofca)*>. 
SRnrmttTKyxxT^^u ca) n^W)>mnmm (d) 

50 tii^LrtJ:L^ -tf^-vmamSISC^b^l*! (B) ^& 
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b3!)^ci^)tgfes#w<b^i^ (c) vmmmmt^t. t 
m&'^^it^^ (c) ommiz^^^^^^^^mmmm^it 

(B) <hf^Bjgiii7K'JX7.7^/u (A) 

<D^5^*y3^tt*ais<b^^ (B) ©^^tiEi4fc.fci;ffi3iii 

[0 0 7 3] f^S^^^k^l^ (C) V-^^^ym 

mmm^it^^ (B) a)a®fiis^f7^i:ofc4,©(D{£ffl 
ftturii. a^. f»^mti?Kgxxx;u (a) (cs^l 

T2-50%, $ t)lc(i5-4 0%. i:<(i(i10-3 10 
0%3{i<^ffl^n^o 

10 0 7 4] frea®fliaa)^}4ii. -^^^y^^ttsfes^ 
^b^i* (B) . -^m^^^it^m (c) ^«ffl-r-s®y 

(it < icis^fi^^f < . m^omm^mmtaiio^m^m 

V:?:S5+H^-. /^ys+-9— . P— 5r'J-5+-9■ 
-^Ci:<D^1^«llc^f^«;ffe«3fe3aS^b^«^ (B) tffig 
S^^^b^Jfel (C) ^fzlt^omif^ifin^t^Xti. 5 20 
-2 0^ra^il#Lfca)*>. ie^^f::C£:CT$S:ISr^Ci:li 
cfcoTt^g^^^b^l^ (C) T'a®«&S$;Kfc#^'> 
*«3feSl^^b^!!^ (B) 3Si<^btL§, 

i!5«ic<b^i^ (B) ^mm\zi^n^itx:x.^^)-mz 

L. ::ti^fllt$L5ti:;!)<btgg^^^^b^«!i (c) ^to 

l^^it^^ (B) l::t^S^W^b^4^ (c) (D^m^^ 
V^^o 30 

[007 5] muyji^ot^t^X't. i^mo^^^uhxs 
iz^Tvm^mm^it^^ cb) f^mm-^mit^m 

i*5*5:^th-ic-^^-y3feffi3^ss^b^j|^g (B) f^mm 
#^<b#^ (C) t^A*lTjl^-rs^:L^3^a*<»^ 

[0 0 7 6] C<DJ:dlCLT^t)ni>tfig»^^ib^1^ 
(C) •CSffifliS^+vfc^^'vmiSSilBRxC^b^ia (B) 

It. ^i$\^&^t<0. 0 1-100^m. »$L<(*0- 
5-1 0//mC0eit»5^tt(Dt(DT-fc^o 40 
[0 0 7 7] :$:%^0)li^4^(i€'a(D^^k(=J:Ua>!7 

cDffj^. tztXit^mm^^^. v-h. /W:^. ^h;u 
X. yiy—i3—U^a. ^— ^t— gPp°p, 
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[0 0 7 8] O^fC||JS0q^&lfT*l&^Ol§fie^i3ck 
[007 9] Uli^l -7 

0. 6 5T*^5Mw$£«|Lfc7K'Jx^U>7^U:7^U-h 
(PET) izj^Lrt^S^^^ib^l^ (C) tLX\fX 

:7xy-";^Ag^x7tf:^i/«^BI (;l^bvx;ux7K:^i/ 
(tt) SS, xtfu-h8 2 8) ^^MZfr^tM. {"^f-v 

m^im^it^m <b) ic^t-r*»T?(i3&:i>) ib^l. 

«m2liC<b^^ (B) tLr^^5>- 

5^PSS4 5 0''c) i^ailc^-rs. ^Jl<?^%. 

mitm^tni (7-h=7^^' j^^\y>-3, 5-v-t- 

3f5^;u-4-t KP*i//W KPi/>:^>-h ■ 
» 0. 5%$ftl^r3 5^Faim^$;i^Lfc. $b(C. 
'yT.mn. («ill^3mm, fig 1 1 ^m. T5/i/7> 

3 0%$ft]^r. '<>h^4 5mm0ffaiJ^lCj: 
y 28 0'fe-Cj§li!ll;1filiL. '<U*;/h^bLfc. ca)'<U*:; 

4 0*^'C4^fgl^jSI^. ltmJiKil$«l (£!«ld^E5 
Oh» ^fflL\ vU>^-SJt2 8 0"C. ^MSJtl 
OO'CT'iitSin^fiSff^Lfco 

[0 0 8 0] iie)*lfcKe^>t$fflt^-Clt«S1± (UL-9 
4^t§. 1/16" . ll?5^Jt (ASTM D- 

6 3 8) . hfil (ASTM D-2 5 6. / 

^ft) . HDT (ASTM D-648. 1 8. 6kg 

/cm2 ^M) . 1*^114 (9 0°C. tSJ^SlSl 0 0%Tr 

[008 1] J£cfc\ M«*1tPfiffieila)no t-V(iUL 

- 9 4 m^^m^xib^ z t ^ ^-To 
[00 8 2] mmm& 

n^m2{z^i^x. ttgs^^^b^ife (c) (tLTK^i 
*!|^ (siTKepy hK) 0. 5%. v^mnmrn 

(D) tLTRBXP 1 0%$<£fflLfcmn(4Slliffil 
2,i:P^icLTf^<iLfco ^S^ail^^-To 
[00 83] |llKg1^9 

llli15!l2(ZfcL>T. tt^S^^^b^!^ (C) tLXh') 

P:N-h) 0. 5%. 'J>milM (D) tUrh'J^ 

uvjU7txx:7x-h (^;ub^xii m) 9k. tcp) 
[0 0 8 4] nji^n 0 

mmm2{ztsl^x. '^m&^^it^^ (o ^lttku 
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CD) 0. 5%, 'J>^lt^fi»J (D) i:LT^'J> m 
it^xm (») y-z^U-:/ Kl 20) 0. 3%$ffi 

1 Iw^-To 

[0 0 8 5] UliiS^I 1 

lliE<5q2(ifcU>T. t^S^^^b^^ (C) irLTT^U 

□ -;UEX-7 1 1) 0. 5%, 'J>^li«8« (D) i: 
UTBBCP 2 5%${$fflLfcia4l^(i||lfi^2t|g» 

[0 0 8 6] 5IJI0yi 2 

my&m2\ztsi^x. Sftprmi47K'jxxx;u (A) iLT 

PET/fX:7i/-;UAX^U>:J-4^e/Ktt*Dl^5 (^^ 

•7-ftiooo. ex:7xy~;^A^Dx^^>;^:^v Km 
(4(zJt-r-5^;uittto. 0 6) 3 0%:?a*v^^fi^P 
ET (*S^(*: (1) ) (fiait8 5/1 5) 

^)>^Mmm (D) tLXBBCp^ o^^mmL 

[0 0 8 7] Hffe^l 3 

llliis^2icfci^T. f^prmiiTteijxxTji. (a) ttr 

ifX7iy-;UAX5^L/>:^-^v K^iia^ (5^Tfi1 0 
0 0. ex7iy;UA(Dx^u>:i-+vKm(ai::St-ri» 
^;UitttO. 06) 1 0%^P^y<7^fi#PET (^fi 



( 12 ) 
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^i* (2) ) , ttgS^^ik^l^ (C) i:LTex:^-+ 

(2. 2' - (1. 3-7x-u» -ex 

(2-:t+-y-l/U» ) 0. 5%. ')>WMmW\ (D) 
[0088] It^^l 

i;t«gs$^fb#4$9 (c) ^^m^t^ii^-otzmitm^ 

10 [0 0 8 9] it«g^^2 
[0090] it^m 3 

Ulite^eizfctxT. ^^':/^tt3fe«St^b#«3 (B) Sfig 

[009 1] lt«084 

Slli«1 3(Ci3l^T. t«gll^^ib^i|^ (C) ^filfflu 

20 ^f/)>ofcKiHiisiifeffl 1 3 twimzLxmmLfzo 

[0 0 9 2] 
[ai] 



# 



( 13 ) 
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24 



« ^ 






mm 

(A) 


(B) 


(C) 


(D) 


lIL-94 


(Jkg/asn 


'y MI 

(kg* 

coi/co) 


HDT 

CC) 




1 


PET 


5% 


2.5% 




V-2 


1588 


8.8 


212 


92 


2 


PETT 


10% 


0. 05X 




V-2 


1401 


7, 1 


211 


81 


3 


PET 




0.5% 




V-2 


1535 


8.2 


216 


87 


4 


PET 


109^ 


1.5% 




V-2 


1585 


8.7 


213 


90 


5 


PET 




1% 




V-1 


1528 


8.0 


214 


85 


6 


PET 


m 


1,5% 




V-0 


1314 


7.3 


211 


82 


7 


PET 




2,5% 




V-0 


1308 


7.1 


203 


84 


8 


PET 


10% 


0.5% 


RBXP 
10% 


V-0 


1486 


8.1 


218 


83 


9 


PET 


my^mv-y 
m 


0. 5% 


TCP 
8% 


v-0 


1355 


7.9 


210 


80 


10 


PET 


my*mv-\ 
m 


0.5% 


my 

0.3% 


V-l 


1524 


8.0 


212 


88 


1 1 


PET 


my^mv-}' 
m 


U. 0% 


BBCP 
25% 


V-G 


1214 


7.1 


221 


81 


12 


PET/ 
(1) 


lOX 


0.5% 


BBCP 
10% 


v-n 


JlOO ( 


0. u 




fin 


13 


(2) 




0.5% 


fiBIP 
10% 


V A 

v-u 




7. 6 


212 


78 


mm 
1 


PET 








not-V 


1592 


8.5 


222 


87 


2 


PET 


/ny*mv-y 
2m 






not-V 


738 


4.5 


184 


55 


3 


PET 




1% 




not-V 


1590 


8.6 


219 


90 


4 


(2) 


my*yr%i-y 
m 




RBIF 
10% 


V-l 


933 


6.5 


193 


65 



[009 3] ^ 4 

74»u-h (PBT) [zt^Lx'^mm^^^it'^m (o 

Tf.^i^ m) Si. xe3-h8 2 8) 1. 0%^AD^. 

^mm^it^^ (B) i:Lr>7 5>->T5lU-h 
//m) 2 0%. MjbR)^iti|lJ (x • 



KPv>:f>-h ■ 0. 5%^AD^r^blc 

^ftl5«|-e2 5 0^Icri§llijiaL. ^iyvHtLfzo Z 

(M$«tf)a5 0h» ^mi\ v'j>^^-jgjt2 5 0 

50 [0 0 9 4] 7L^b*lfciAK^^$fflt^r. li^li (LO 



( 14 ) 



4#g^¥07-233311 



25 



26 



I:ASTM D2 8 6 3) . ?l5i§iS (ASTM D 
-638) , 7-f*y-yHi (ASTM D-256, / 

[0 0 9 5] ^mm^ 5 

rirPBT/PET (afttt7 0/30) ^ 

^-jm^mm^it-^^ (b) iiLTy^s^- vt^^u 
-h^ 1 0%. -^mm^^it^^ (c) <bUTK^7K!K!i 
(«i*ep>u*v hK) $0. 5%. 'j>^ii«s^ 

(D) tUTRBXP^I 0%filfflLfcJani4llli««1 



10 



[0 0 9 6] 

SlJSflHIl 4|zfct%r. -^^-^^ftS^W^^b^ISs (B) fc 
^iS'^m^'k^it^^ (c) 

[0 0 9 7] tt;«^«!|6 

iiii0!ii 4^zfeL^T. t^s^^^t^l^ (c) ^^mt 

[0098] 

[aa] 



» ^ 


ffi Ills 


ff li « 


aj! U X X 7- ^ 
(A) 


(B) 


(C) 


(D> 


LOI 
(96) 


(kg/cm2) 


T -f y » htt 
(kg • cm/'cn)) 


14 


PBT 


I/- f 2096 


1.096 




25.7 


638 


6.7 


15 


PBT 
/PET 


siU'-y 1096 


0.5 96 


RBXP 
1096 


20.5 


554 


7.1 


6 


PBT 








19.6 


560 


7.0 


6 


PBT 


9 S • V T 
1" 2096 






24.8 


310 


2.1 



[0 0 9 9] mmm-i e 

1 5%IC, eX7xy-jUAMX7K^v^Ii(DflEfflfi$ 

LT$feg^fi6i@^Jt (ASTM D«-14 9. liS^nii^F 
2mm) . iW7— -^li (ASTM D~495) . it h 

7»v^>^14 (I Ec-1 1 2) $i&*nLrPffliiLfco 
[0 10 0] 7 

nffi^iii 6(zfct>T. i^\z^) >jkmmm (d) irur 
RBXP 10 %^misi Ltzic)i9\^\tmmm i e t ^mz 

[0 10 1] lt«^7 



^'U^ (FERRO {^) , PYRO-CHEK68P 
B) 1 0%fcJ;i;=K<b7>^^> (B2[i:|iflli (1*) . 

mizLxv^mLfz. nm^^siz^^-to 
[0 10 2] tt^ma 

30 y^5>- 7i/-;UWflit»5|£ «SiT«X (tt) , i-S/ 
1 50kg/cm2 . ®<bB#FBl8 0«?-CEJSjtff^LTK 

[0 103] 
[$3] 



3 



* # 




UL-94 


a«/cm2> 


« (kg* 


HDT 
(^) 


si ft 
(KV/mm) 


(sec) 


(V) 


16 


/xiji^VtfS 1^96 


V-1 


1545 


S.3 


213 


28 


188 


470 


17 


PET/p* -9 5 y • J^T^ h 1596 
/x^^i^i/mBi 1.696/KBXP 1096 


T-0 


1424 


7.7 


227 


27 


185 


450 


7 


PET/A«<t#y Xf-l/y 10% 
/Sb203 3 96 


V-D 


1504 


9.2 


226 


22 


75 


175 


8 




?-0 


550 


3.4 


184 


9 


184 


65CJBl± 



27 

[0 10 4] mmm^ 

5. ^*:/m^a4 9. 4%, 5J'^;aS4 5 0''C) 3 00 
Og^^i:i;ctll::>t*Urxfcf=J-K828 Olitvx^U 
XTK^i/ (ft) ex:7x/-;UAMX7K+i/)KBI) 

(c) vmmmmLfz^^ymmmist^it^ii^ (isit. 

li«£^J (BC) ^^fco 
[0 10 5]Sajt^2 10 

Jl/ iJK/) TMPP-AJ , spi5t4S2;im) IC, X 
tfa-h8 2 8a)2%$K^S*1^8 (^»7ktfP>'J'y h 
i^) 2%(C^^Lfr(5*MiSSit^5l|1 <!:f^^(3Lr«aS$ 
m<Cl\ ^^^^ikOl^mi (BC) $^fco 
[0 10 6] Slit^S 

;U S40 TMPP-AJ , ¥i^«ftg2^m) IC. ^ 
fc, Xtr=l-h828<D2%$2. 2'-(1. 

-t'T. (Z-'t^^V*)» 2%lcg5Mtfc 20 
ISAMiiJjilJlll tl^filZLTSfel»5Ktt(/)ll«lfilJ (B 
C) ^KfZo 

[0 10 7] m&m^ 

xea— h828a)2%$5 %(C35^x.fcS*M*l!ljtffil 1 

i:f^^icLrafet»^t^a)it^^ (bo ?tb 

ttfcltjSS^ (BC) Il§lfijt<D«|^'J>KX7.xiU (^ 
(VI) V^ti^tl^it^m. U>^^$9%. KfflfiO. 

2. la^l 6 9°C. efet»5|^1^) ^SiOLTf^^irittt 

ji^L. it«s^ (BC) t^)>mmmm (d) A^b^^i> 

;1#li«S^$^fco 30 

[0 10 8] m&m5 

xe=i-h8 2 8a)2%^KSli7K^^ (^7Ktfa>U»:/ h 

m) 2%lz)b^x.fc^5A^liSi3S0^1 i:HtticL-cefei»5i£ 

ttCDJij^ffl (BC) $^fco 
[0 10 9] SSa&«i>l6 

m) l::, xe=i-h8 2 8^KlBl7K4^ (li7Keo>'J*> 

hK) 2%\zi}>7itzi^fi^ltw^^m^ tmmi^Lxoum 

^ (BC) ^^fco 

[0 110] m^mi 40 

■ v75lU-h$'J>Ky^5> (S![)i«!l2T? 
ffll^tct(7)<tm:) xea- h8 2 8(7)2%^2. 
2'-(1. 3-:7x:^L/» -ex (2-:i-^-tl-y'J 

(BC) ^Tefco 

[0 111] iiat^JS 

m (BC) ^^fc, 
[0 1 1 2] it«^a!lii«iJ1 50 




^g|W7-233311 



28 

ttgS^^<b^4$!l (C) -e5aSLfc>^5>- v7ptb 
-HzAxxr. tfigS^Wib^l^ (C) -eilBSUTl^/d: 

u>Kxxt;u (S (VI) (O^b^^, 'J>#^^9%. 

ifcfiffiO. 2, ttjSl 6 afet»5|5W ^SElmL. i!| 
ii^4i:f5i^$[^Lry^5> • vT3(U-ht'J>^lt 
it )!)^ b i>?l^ll^Sil ^ ^ o 

[0 113] ^mm^ 8-2 0 

@^tta3b<0. 6 5-C5t^i'lce£iSiLfc7K'Jx5^U>xb 
-P^iy-h (PET) IZ, Sjt^m-CTlbtLfcllJSffl 

(BC) ^^n^m 0% (nis^i 8) , 2 0% (n 

ffi«!11 9) . 3 0% (|ltS^2 0) j§jDLfc^,(7)lC. $ 
t>IZ*-^X«tt (B*maffi^ (») ECS-0 3 
T-1 9 5H) 3 0%. ^;U^1%, il^bR^±^ (x 
h^^X->^U>-3, 5-v- t -^^;U~4-t 
KP+i/ZN-f KPi/>-^>-h • 0. 5%^'< 
>K^4 5mm0fta3«S-e2 8O°C(ZTj§li;l^t. '< 

b':^h^bLfcc ^b*ifc^u*y h^i 4 0°cizr4^rBl 
>^-;SjS2 8 QIC. ^m^m 1 0 o'c-eKSg>t$i^Sl 
[0 114] ^btitriae^K-^ffli^r. It«j5ii (u L- 

94jat§. 1/1 e** 155) , §l5iSia (ASTM D 
-638) . 7-f*/!:;hfii (ASTM D-256. / 
y'f'n) . HDT (ASTM D-648. 1 8. 6 k 

g/cm2 ^m) . mm^ (9o°c. fij^ssi 00% 

r7 2B$r^«2l31^a)^l%%JS€l^^) $S4£Lfr„ 

[0 115] Illit5^2 1 
^^mzXTL^HfzM^m (BC) $20%Stt!Lfc(5 
1 8tl^fil(CLrKglj^$f^fi!L, HS^fT 

[0 116] mmm2z 

^'i&msv^hMzWkmm (bo ^PET^ita^i* 

( X U 7 ^ ; uiJ i: e X :? X / - ; u A x ^ U > :t K # 
ifflifei (^^1:1 000. t*X7xy— ;i/ACDx5^u>^ 

+vK^^iIzJ^-r'6^;^Jtlio. 0 6) ;&^bnf§?t^'jx 

x^;uA<i o%^S#Lfc^P'>^^fi^i*) IZ20% 

[0 117] ||«g^2 3 

S!!5i^J4T^bnfcji^lifil^$PET^^®^(* (H 

mm2zx'mi^fzto)tmci,<D) ir2o%^ttiufcis 

[0 118] Jte^^9 

i^js^ji sxmi^fzm^ikm^ 0umm (so ^^u^c 

;!)^ofcf5J!iMillJS0!11 8 LTliil^^^f^giL. 
[0 119] JtS^«!l1 0 



( 16 ) 



^^§¥07-233311 



29 



30 



[0 12 0] tt^m^ 1 



VK^tifzm^nmm^mM. (20%) figsufcis^x 

[0121] 

[S4] 

4 







e 


tic 










m ^ 9k 






w ^ 


y i X ^ 

CA) 




















(B) 


(C) 


(«) 


UL- 9 4 


(kg/cm2) 


(ks* cm/cm) 


HDT 

iX) 


watt 


1 8 


PET 


> 9 5 y • 
i^T5 1/- h 


2% 


1 0 




V- 2 


1586 


' 8.5 


222 


86 


1 9 


PET 


/ 9 i y • 


2% 


2 0 




V~ 1 


1579 


8.4 


221 


84 


2 0 


PET 


i'T^ ^-^ 


xe^*ymi 
2% 


3 0 




V- 0 


1358 


7.8 


218 


81 


2 1 


PET 


'J 

/ ^ i > 


2 % 


2 0 




V- 0 


1481 


8.2 


217 


77 


2 2 


PET3S 




y > 2% 


2 0 




V-0 


1346 


10.6 


2 1 6 


76 


23 


PET5R 






1 0 


10 


V- 0 


1400 


12.0 


220 


80 


9 


PET 






0 




HB 


1592 


8.5 


222 


87 


10 


PET 


VT^ I/- h 




2 0 




HB 


738 


4.5 


184 


55 


11 


PET3S 


/ f I y • 




1 0 


10 


V- 1 


933 


6.5 


193 


65 



[0 12 2] 

37^lx-h (PBT) ir. ^ytm^vTLi^Mzn^m 
( B c) {fzfi uai^ 'J >^x^x;ufi^ini ur L^^^ 

i^) 20%, m\msm (^^h^+x - >^u>-3. 

5-v- t -:?f^;u-4-t Kp4^v/W KPv>:^> 

-h-^^»» 0. 5%$^>hS3Omm0fla«i-e 

h^i 4o*'c(cr4^rBi$s;ji^. itrnj^j^ti (MfiSi^E 

5 0 h» ^fflL^. V'J>^-SS2 5 0'1C. ^SiSS 
8 0°CT'i«®l)t^^iSL. 11^14 (LO I ; ASTM 
D2 8 6 3) , §l?i5iiS (ASTM D-638) . T 40 
'<'/v hfil (ASTM D-2 5 6. / *:;5^^^) 

[0 12 3] m^m2^ 

PBT$PBT/PET (SSitT7 7 Oy^SO) 



KI^U, (BC) $SSiti55 5T'^b*lfctCDIl3!)^ 

^fcl5)6M4l|jHg«|2 4i:l^»lzLTKei>^-$ftffilL. 91 

[0124] Jt^^g 1 2 
IIJ£^2 4T-ffll>fc$giH5^4r^bnfrlt^^ (BC) 
^ffll^^t*^-3fc($AMd:|lli0ll2 4 <tl^^(CLTSt®l)t$ 

[0 12 5] ti:i^<5!11 3 

tfigs^^ib^j^ (c) -efiiSLfcy^s^- vTp^u 

-hlC*>^T, t«gS#^<b^1^ST*«l31tTl^^^:L^y7 
S> • vT3^U-h^2 O%^*nLfrl5A^(i||i60ij2 4 

[0 12 6] 
[^5] 



I 



3t 



( 17 ) 



32 







m 








ffi «F 




» 


y X ;i ^ ;u 
la; 














(B) 


(C) 


{%) 


LO I 
(96) 


(kg/cm2) 


T-f '/v f-tt 
(ks • cm/cm) 


2 4 


PBT 


y 9 5 • 

•> T ^ - ^ 


&% 


2 0 


25.6 


548 


6.8 


2 5 


PBT/PET 


^ ^ I y - 
T ? P - h 


2% 


2 0 


26.0 


564 


7.5 


12 


PBT 






0 


19.6 


560 


7.0 


13 


PBT 


T 3t !/- h 




2 0 


24.8 


310 


2. 1 



[0 12 7] 

®. SJtll, -BlMti. 3tfett. a®¥7t14. t 



